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A PARTIAL DIFFERENTIAL EQUATION WITH A
' DEGENERATE SURFACE IN EXTENDED SPACE
OF N-DEMENSION |

- J1 XINHUA
(Institute of mathematics, Academia Sinica)
CaERN DEQUAN

" (Institute of applicel mathematics, Academia Sinica) -

ABSTRACT
Professor Loo- keng Hua studied the parbla,l differential equamon :
‘ (1—aa', 8U N ém; aU —0 1) .
by the method of geometry. He proved that Poisson formula v -
b (L f( e | |
U(w)_ Wy, 1J J‘(l 200" +aa’ ) U(Q))/D ' _ 2)

is the umque solu‘nlon of Dlrlchlet problem in the interior of the unit sphere..
In this paper we also study equatlon (1), the solution of which is called ha.rmomo
function, too. Equation (1) is elliptic in the interior and exterior of the um’n sphera, |
"Pbut has a degenerate surface za'=1. ‘When we oonsuder Dirichlet problem in a domain
. whose interior includes a degenerate surface, the maximum modulus principle is not

. valid.
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In this paper, at first we prove the umqueness theorem, and then give Vanous
solutions of the problem, such as:
i) A harmonic function on whole space (inoluding o) Whloh satisfies the known
condition on the degenerate surface.
i) A harmonie function on whole space (including oo) which satisfies the known
condition on a concentrio sphere with the unit sphere.
ili) A solution of equation (1) of Dirichlet problem in a domain whose interior
includes a degenerate surface.

iv) A solution of equation (1) of Dirichlet problem in a domain whose boundary

-is a degenerate surface.



